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The case w=l, probably somewhat closely approached  in practice, is
critical.    Equation (3) is replaced by

or,                                             p = DeA*,    .................................... (8)

signifying that the pressure rises according to the law of compound interest.
Here again the pressure cannot rise at all from zero, and from an initial
atmospheric pressure the rise would be comparatively slow.

If the Cordite be solid instead of tubular, the surface continually diminishes
as the combustion proceeds. The conclusion that if n be not less than unity,
the pressure is incapable of rising from zero still holds good. If n = ^, the
calculation is easily made; and it appears that if tfa be the total time of
burning, (6) is replaced by

(9)

The problem of finding the relation between R (the initial radius of solid
Cordite) and JBj, J22 (the inner and outer radii of tubular Cordite) in order
that the times of burning of equal weights in the same vessel may be equal,
has been solved by Lieutenant Wright, K.N. (0.0. Minute 46,198/19. 10. 98).
The conclusion is

Bv-R! ................................ ..(10)

But, as has already been remarked, the law of the rise of pressure is quite
different in the two cases. Thus, even though (10) be satisfied, a pressure
nearly equal to the common maximum is reached earlier in the case of the
solid than in that of the tubular Cordite, notwithstanding that equal times
are needed for the final maximum. This is a natural consequence of the
circumstances that the surface of the solid Cordite diminishes gradually to
zero, while that of the tubular remains constant until the last moment.

Combustion in Guns.

When we consider the case of a gun in place of a closed vessel, the
question is further complicated by the increasing space becoming available
for the gases of combustion as the shot advances. Of special importance is
the relation between the pressure and the travel (x) of the shot. The total

work done is represented by I pdx, so that if the muzzle-velocity of a given
shot from a given gun is prescribed, the mean pressure (estimated with regard
to distance) is thereby determined. A lowered chamber, or maximum, pressure
of necessity involves a raised pressure at some other part of the course of
the shot.